Introduction {#sec1-1}
============

Epilepsy precipitated by the stimulus of bathing with hot water poured over the head is known as hot water epilepsy (HWE).\[[@ref1][@ref2][@ref3][@ref4][@ref5][@ref6][@ref7]\] These were also known as water-immersion epilepsy\[[@ref8]\] or bathing epilepsy.\[[@ref9][@ref10][@ref11]\] HWE is a term used to encompass a reflex epileptic condition, characterized by pouring hot water (40--50°C) on the head.\[[@ref3]\] although it has been reported from all parts of the world, it is more prevalent in the Southern Indian population as most of the reported cases have been from there.\[[@ref4]\] It has been rarely reported in other European countries, and isolated case reports have been published from Japan and Turkey.\[[@ref5]\]

Geographically, specific epilepsy syndromes are of epidemiologic interest and may assist in understanding the pathogenic mechanism of epilepsy in general. It may have a genetic basis with added environmental influence.

Here, we report three cases of HWE from India.

Case Reports {#sec1-2}
============

Case 1 {#sec2-1}
------

A 15-year-old girl child from Chitradurga district in the state of Karnataka-India had presented to the emergency ward with a history of generalized seizures. Mother noticed that after pouring hot water on the head, while giving the bath, the child suddenly became floppy and developed generalized seizures with the loss of consciousness. She has had similar episodes from the age of 5 years. Each episode is preceded by pouring hot water over head while taking a bath and splashing water on her body never caused seizures. She had been started on several anticonvulsants by several doctors, but they had been discontinued as they had been ineffective in preventing seizures. The details of previous treatment were unfortunately unavailable. We were also unsure about her compliance with previous treatment. Her birth was uneventful, and the development was normal. There was no family history of similar seizures. On examination, the child was afebrile, conscious, and there were no neurological deficits. Routine blood tests, including complete blood count, serum electrolytes, serum calcium, blood sugar, and magnetic resonance imaging (MRI) brain, as well as electroencephalography (EEG) were within normal limits. The seizure was provoked in the hospital under controlled settings, and the child developed generalized tonic-clonic seizures within 30 s of pouring water on her head which was heated to 42°C. The seizure was controlled with intravenous midazolam. Treatment with anti-epileptic drugs (AEDs) was planned to prevent HWE in this child. The main reason to try this treatment was the advanced age of the child and enables her to be more independent. Phenytoin (PHT) and carbamezepine were two options, but both require to be taken daily. Hence intermittent prophylaxis with clobazam (CLB) to be taken 2 h prior to having a head bath was considered. The next day, the child was given 5 mg of CLB and seizure provocation was attempted after 2 h. EEG could not be recorded during the attempted seizure provocation. The child did not have a seizure after pretreatment with CLB. The child was discharged with instructions to take CLB 2 h before having a bath. They were also advised to reduce the temperature of the water while bathing. In the follow-up visits, the parents reported that the child did not have any seizure recurrences.

Case 2 {#sec2-2}
------

A one and half-year-old male child from Chitradurga district of Karnataka-India presented to the emergency ward with a history of seizures. Mother noticed that after pouring hot water on the head, while bathing the child, he suddenly had up rolling of the eyes with stiffening of all four limbs followed by jerky movements of both upper and lower limbs, lasting approximately 2 min. His birth was uneventful, and the development was normal. On examination, the child was afebrile, conscious, and there were no neurological deficits. Routine blood tests, including complete blood count, electrolytes and neuroimaging (MRI brain) as well as EEG were within normal limits. Diagnosis of HWE was made, and the parents were counseled regarding its benign course and no anti-epileptic medications were prescribed considering the young age of the patient. Parents were advised to reduce the temperature of the water to tolerably lower levels while bathing the child. In the follow-up visits, the mother reported that there was one episode of minor motor fit when the child was bathed using hot water by the grandmother.

Case 3 {#sec2-3}
------

A 3-month-old male child was brought to the emergency ward with a history of seizures soon after pouring the hot water over the head while bathing the child. The child developed stiffening of all four limbs followed by jerky movements of all limbs, lasting approximately 2--3 min. Mother gave a history of similar episode 1-week ago which also occurred soon after pouring hot water over the child\'s head. Mother gives a family history of similar seizures in her sister\'s child, following hot water bath. On examination, the child was afebrile, conscious, and playful. Routine blood tests, including complete blood count, electrolytes, and serum calcium were normal. MRI brain as well as EEG, were within normal limits. Cerebrospinal fluid analysis was normal. Diagnosis of HWE was made, and the parents were counseled regarding its benign course and no anti-epileptic medications were prescribed. Parents were advised to reduce the temperature of the water to tolerably lower levels while giving a bath to this child. In the follow-up visits, the mother did not report any recurrences of seizures.

Discussion {#sec1-3}
==========

Reflex epilepsy is a condition in which the seizures are provoked exclusively by an external stimulus and account for 6% of all epilepsies.\[[@ref6]\] HWE is a form of reflex epilepsy, precipitated always, by bathing in hot water. Thus, this mode of reflex epilepsy requires a specific thermal cutaneous stimulus. Both partial and generalized tonic seizures have been described secondary to hot water bathing, however, one third of all reported cases have primary generalized tonic-clonic seizures.\[[@ref6][@ref9][@ref10]\] The highest incidence of HWE is in Yelandur, a rural area near Mysore in Karnataka-India and quoted a prevalence rate of 255/100,000 for HWE. Interictal scalp EEG is usually normal, but 15--20% might show diffuse abnormalities.\[[@ref4][@ref6][@ref7]\] The exact mechanism of HWE remains uncertain, but altered thermoregulation is a cause. Familial HWE cases with more than one affected member have been noted in 7--15% of Indian patients.\[[@ref3][@ref4][@ref5][@ref6][@ref7]\] A genetic locus in the 10^th^ chromosome had been identified (10q21, 3-q22,3).\[[@ref11][@ref12][@ref13]\]

Interictal scalp EEG is technically difficult, but when performed it is usually normal. However 15--20% might show diffuse abnormalities. Lateralized or localized spike discharges in the anterior temporal regions have been reported in a few cases.

HWE in humans was managed in two ways previously: (a) Using lukewarm water for a head bath or sponging with hot towels,\[[@ref3][@ref4]\] and (b) use of conventional AEDs such as PHT or carbamazepine (CBZ). The use of PHT or CBZ is generally indicated in children who have spontaneous seizures in addition to seizures triggered by hot water. Satishchandra *et al*.\[[@ref4]\] evolved a newer method of intermittent oral prophylaxis with benzodiazepines. They advocated the use of 5--10 mg of oral CLB 1.5--2 h before a head bath and not every day. This approach was used by us in the first case and was found to have satisfactory results. This approach minimizes the cost and side effects of these AEDs. Treatment with CLB can be considered in older children and in those with children with prolonged seizures following head bath with hot water, and in those who continue to have seizures even during regular baths with normal water temperature or nonreflex seizures It may be useful when the temperature of water cannot be reduced due to cultural and religious reasons.

Children with HWE generally have an excellent prognosis. HWE tend to subside with advancing age. There is no increased chance of developmental delay.

The above case descriptions were made to highlight the rarity of its occurrence and to emphasize that HWE could be controlled with CLB prior to bath and/or lifestyle modifications.
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